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INDliREAKS are, in more ways than one, a farm 



' ' asset. They tend to prevent the soil from drying 
out quickly »nd they protect grain and orohwds from 
mechanical injury by tlie wind. A l>eH of trees by tlie 
farm biiildinga protects them from extreme winter cold 
and summer lieat, and makes the farm a pleasanter place 
in which to live. The windbreak may also be a source of 
wood swppiy for use on the farm or for »le. 1^ 
Ictin tells liow windbreaks act and what rettims iiray l>e 
expeeted from them in dollars and cents. 
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WINDBREAKS ON THE PRAIRIES. 

WHEN the prairie regions of the Middle Wesf^ \Ycre first devel- 
oi)«tl ilie huA of treee was felt severely. The clear sweep of 
the winds across the flat plains was a great hindrance to agricul- 
ture, for the soil was dried out quickly by evaporation, and grain 
was lodged and orchards injured by the meehanical force of the 
wind. Windbreaks "were the only remedy, and thousands of miles 
of tliein were planted along roads and farm division lines. The 
t»ffect of this plantiisg, tiioiigft only g rffjtiHilly felt, was very distinct; 
farming and living conditions became more favorable throughout 
the whole rogion. 

Coneidefkblft planting is still being done, but probably no more 
than enough to counterbalance the cutting in windbreaks already 
planted. Of course the need of windbreaks is not so acute now as 
it yig-%t^ in the past, but some ext»«#ion of th« plitMMiiig lii- I^M 
region is desirable, at least enough to protect the new areas wh^i 
have been put under cultivation. 

WHAT IS A WINDBREAK? 

. Any body of trews which gives protection to buildings or crops 
may bo called a windbreak. This bulletin has to do, however, only 
with belts of trees planted about fields and farm buildings, especially 
foi* the purpose of bretiking the force of the wind. The typiowl wind- 
break is n belt consisting of from six to eight rows of trews »nd usu- 
ally from a quarter of u mile to a mile in length. 

HOW A WINDBREAK PROTECTS. 

CHECKING WIND MOVEMENT. 

Th^ influffliee of * timber windbreak upon air eurrente is purely 
mechlinieal. Its effectit^iaBs depends, therefore, upon how nearly 
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impenetrable it is. The ordinary windbreak does not provide an 
*biolute bArrier to the wind ; « certain amount of air forces its wiiy 
between the branches and foliage of the trees, so that the movement 
of the air on the leeward side is not completely stopped but only 
greatly reduced. When windbreaks composed of snch trees as Cot- 
tonwood become old, wide openings are left between tho bare trunks 
:ind more wind gets through near the ground than higher up.^ Sucli 
windbreivks can be made efficient only by underplanting the cotttm- 
wood with other trees or shrubs. 

An ideal windbreak for checking wind currents would have the 
contour of an earth dam. In the central rows would be planted 




Pm. 1. — On Irrigated landa In western Colorado (Mesa County), the Lombardy poplar, a 
close relative oJ the cottoawoott, grews tlailttlly, aad !• wed lot the protection ot 
orchards. 



the tallest trees, such as cottonwood; on either side, rows of shorter 
trees, sudi »s ii'Sh iund locust; and oiiMde 6^ these, loW buihe* or 
cedars. Such a windbreak would not be easily penetrated, and its 
inclined surface would divert the air currents upward and relieve 
the horizontftl wind pr«ssure. 

Breaking the mechanical force of the wind benefits the farmer 
most directly by protecting his grain crops and his orchard. The 
"Taluc of the windbr«i'k in giving this protection is. of course, difficult 
to measure in dollars and cents, but where winds arc at all frequent 
snch protection alone may be equal to the rental of the ground occu- 
pied by the trees. In one cas« in iouthern Minnesotft n 'windbrwk. 



> A denfle mulberry hedf»e of a single row may offer quite aa much resistance to the wlad 
near the ground as several rows of open-growing locust or cottonwood. 
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80 rods IsjBf Mul mtfout 38 iMltrf^ A* gi-de »f »' corwfi*kl, 

{ilTordctl foiii])]eti' protuction for u strip about 10 rods wide diiriiifi 
ii wind blowing iit 60 miles un liour. On tlie luijirotecttd ])art ()f 
the i-ei-d ift-ind IJtw down h*ii Ao-^wrii iMid l»<i*it tfie itj^i-M+wler 
luilfwny, tlio daniiige beginning nt the edge of the 10-rod strip nnd 
increiisiny until it wiis greatest in thiit jiart of the field fnrthest 
from tfee wi^db^1e«^c. Thr com -w'lls in tli* milk stiigw lEtt- tti« time 
of the high wind and did not ]3roduce more thnn u third of a crop 
on the damaged arcti. On the protected ])ortion the total saving 
wtfe 8iO lniiib«J«j ®^ i*» ertiif) ol « *er(«, whrn'sw* tlie Tft'lndbnaik 
<iccupi«d only 2 iier«6. 




Vm, 'i. — Com to the uotlh of n cuUonwofii grove Is liailly dnuM^pl liy riiode )n a tvw 

rows adjftccnt (o I ha treua. 



]\Iovement of the topsoil also mtiy be cliocked and dust f,toruis 
])rc!veiitcd by breiikiug the force of the wind. For this reiisoii wind- 
breaks are of imiiiens* liynftfit in sjmdy rojiions or regions where the 
soil is very fine. 

Added to the cro]j and soil jirotection there is the ])ersoiial com- 
fort to be derived from pi'otectiiui from wind about thtj farm uud 
home and along ]>ublic roads. Furthermoi-e, a ])i-otected home is 
iKwted in winter jiioi** rasdily, and hmicm more chM)])]y, tlmn <»iie 
expofettd to the wind. 

RGOUCING EVAPORATION. 

TkeF* is no p.wt oi ttie United Stittel, except sttsll iirefts in fhe 
Appalachian and Cascade Jfoiintains, which normally ohtaiiis more 
l^rscipitation than is needed for growing the best crops. The farmer 
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iisuftlly plows, cultivates, md mulches witli the object of conserving 
every drop of water that may reach tlic soil during the year. In the 
" <liy-f arming" regions of the Woet these conservation moasuroe are 
curriid f*i€li«Bt. Ilei'o it may be n to « at»r y ts) s«ve th« moistHre ot 
two seasons to gro"W a single crop. 

Anything which helps to conserve the moisture of the soil is of 
direct benefit to the farmer. Th*e windbreak has this effect in a 
marked degree. The drying power of the wind is reduced by the 
windbreak very nearly in the same proportion as its velocity. In the 
imuiodiute lec of the most effective windbreaks evaporation is re- 
duced as much as G5 per cent. Farther from the trees the 
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Fio. 3. — Alfalfa srowH Kltnmt to the liasc of lionpy-looust tree*. 

reduction is less. The amount of reduction depends not only 
upon the density and proximity of the windbreak, but upon 
whether the field is fallow or in crops. The saving in moisture is 
least when the field is fallow, so that the only reduction is in the 
direct evaporation from the soil; it is gi*eatcst when the field is in 
crops, so that there is a reduettsn not only in the direct evaporation 
from the soil but also in the evaporation from the loaves of the crops. 

The more frequently winds occur in any locality during the grow- 
ing season, and tlt« §^»mUk' tfe«ir velocity and drying power, the more 
important it is to use every means of preventing evaporation. Wind- 
breaks are especially valuable, therefore, in the Middle West, where 
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hot, dry winds, often of high velocity, are of frequent occurrence - 
during the summer montlis, and in Montana and the Dakotas, where 
th« %<*rm we«t winds of the winter and early spring, known as 
" chinooks," do gre«t damage to wint&r wheat and orchards. 

BFrHGT OK T^PBltATU^E. 

The fanner who has cultivated crops on a hot summer day need 
hardly be told that the warmest part of his field is the portion which 
is sheltered from the wind. In tht lee of the windbreik.Miere is not 
only no breeze to cool the body and reduce what is known as the 




Via. 4, — Tlic blanches ot ash are mijaU nvA Bhort.i«nU the tree Ooei) Uttlo dftmage by 

ghadltit crops. 

' "sensible teioperaflire," but the actual temperature of the air is 
raised. Tests with a thermometer have shown that the area which 
is protected by a windbreak may be several degrees warmer during 
the day and several degrees cooler during the night than adjtetmt 

) areas not protected. 

Such crops as corn are benefited very greatly by warm, sultry 
days. The windbreak helps to create th«e conditions and off*ts to 
some e.xtent the effect of cold, cloudy weather. The cooling effect 
at night is of course unfavorable to growth then ; but the night is » 
period of comparatiw real, so thut the noctumsl cooling off is far 
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more than counteibaltneed by the higher tennpemturw; secured 
during the day. 

Windbreaks iimy uppear undcsinible for the protection of orchards 
in blossom or garden erops which are not hardy, bccavise the danger 
of still frost seems increased by tlie stagnntion of the nir on the lee 
side. The added dimger is more apparent than real, howeTer, for 
still frosts only oeeur vhen there is praetieally no wind, and a wind- 
l)reak ean then Inare little effect one way or the other. Furthermore, 
complete shignation of the *ir may be h&lpful rather than harmful 
if smudging is resorted to. 



Fig. B^^V/timlf pemr the trrw htm b«eii lAiicflftad by the rav«#«jt alToril^ whive tsaoW 
drifted iM^tw lee of tte >vluill>»ttlt, 

The freezing which often e*uses the most severe dahinge to 
orchards is that whieh follows a eold rain or late snow. Dnring sueh 
a freeze the damage to blossoms is greatly redueed by protection from 
wind; for evaporation which produces a rapid cooling incrcflses in 
proportion to wind velocity. Dnring a freeze of this kind in 
Nebraska in 1908, fully protected orchards yielded erops many times 
asiheavy as those without exterior protection, and «Ven the leeward 
side of individual trees exposed to the wind suffered much less damage 
than the windward side. It is noteworthy also that the one storm 
of rain and snow, with a temperature of 28 degrees, did all the 
damage during the season, and th»t l»ter frsets with lower tempera- 
tures did not affect the orchards! 
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EFFICT Of TOE 1VrND**«Ak ON YIELD OF CROPS. 

Tin pffiL'ctof;* wintllirwlsr on crops is not beneficinl in every rwijicct. 
There iir« certain ways in which it is plainly injurious. Trees iti n 
wiiulbi'e;>k ahviiys fapi"©*ul their roots extensively into tlio tidjoinint; 
fijrids in search of moisture; and they take not only the moisture but 
winie of the nitrogen content of the soil. Fiiitherinorej by sliiidinf; 
tbe gionnd they iniiy prevent crops from developing properly.' 

Whether the totnl effect of n windbreak is good m' hm\ <lji^uds 
uiH)n whcthc]' the benefits derived from its inllnence on wind movf- 
nient, temperature, nnd evaporation arc gi'cater or l^w Mttm 
injury roMMfi^ f^roi^i Mie gapping und shndin^ of titt i^tWtml uiUm' by. 




l''la. 0. — Kllrct of wliidbrenk prolprUon on gualJty nf corn. /, In rows shniU-d by Irwfi; 
i-T, ttwrniji! iiiHXiinuin rara frnin )irotwtnl rnWB; II. ran* from unproi (><t i"<l jwrtlim 



To determine (he totfll «#iiet, m'vqt mtimmrnvwintii Im^ hmn in 
Xebi'aska, Kunsas, Iowa, and Jlinnesota. Average rather than excep- 
tional conditions \vei"c measured, the object Iwing to discover the elFect 
of those inlluenctts which nre continnows nni nfltct evwy Hnimul 
ci'op grown. 

Jreasurcnicnts made in fields of small grain indicate that the crop 
gain in the protected zone is sirfticient to ofTwt fully the effects of 
shading and sapping. In a wheat field protected by a dense wind- 
break the gain amounted to about 10 bushels jier aci'e where the jiro- 
tcction was most completie, and grudufl-lly gi"ew less a.s the di«€€n«% 

^ Borne crops rto bcUcr tlian olhem ivlien shaflefl, RpeOlnK crops, sucli ns UmoUiy and 
alfalfa, are Wast arTircted; (rralns ivlilcb (liivdop early iii the B|)rin(t, such as oala nnd 
wheat, ere nest aSoetfd. mti cerB oeevfilet ail Uilwianlietc poUtlsD. 
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from tho windbreak increased. The total gain was about equal to 
tho amount of pfniin which conhl have been grown on tho shaded 
jKionnd ne»r the tvemi. The »»on in which the ine«»ur««ntmts were 
taken was not of high winds, nor did it lack moisture. It wouUl 
appear, therefore, that in a windy year when evaporation was high 
tho total gain for tho fi»ld would much more tli«n bulancc (he loee. 
Tn anotlier case, barley on tho south of an ash and honey locu.st wind- 
l)mik benefited very materially from tlic accuniulation of snow in tho 
lee, »nd the eoiiewvation of this moisture. Haj-e ciilti\*«tion w«e poe- 
siblo wi-tliin 4 f'e«t of tlic stems of the trees, so that Uie inci-ewsed 



IF 




Vin. T. — Mffiut ot fnvorublc ittmiMititi^ylB TOn<IUIonn on irowtib' ot cn.Mli giMits ftnd yWil «f 
t(i*»Hr. On right. In prottt-leil xam (wMfdJt, f*t potlniJa) ;*e« lett, in unprtrtMtiil 



lonn (weight, 43 pniiiias). 

yield of the field, amounting to about 14 bushels per acre at the 
highest point, was practically clear gain. Tho total gain for the 
whole field «inountcd to tho yield of a strip of ground as long as the 
windbreak, and three times as wide as its height. In other words, 
had the windbreak, which was 20 feet high, occupied a strip of 
ground GO feet wide, tho gain in the field ci*0]) would Imve paid tho 
rental on all of this ground. 

Tho corn crops showed more consistent and marked benefits from 
protection than nay otliers. In the rugion eoncsmed the summer 
winds are almost wholly from the south, bo that the only effective 
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rows and belts extended in an east-'ft'est direction. The effect on corn 
was vary marked for a short distance on the soutli bide of such wind- 
bre*[ks d'nd for 'a much greater distance on the north side. Fxelfte 
of yoniig com showed much better growth in the area protected and 
warmed by the windbrealc. The effect was visible to the eye early 
in the aeifeBon, which was rflth^ cool. Jleight me*sur«««nts on one 
field showed the plants to be 4^ feet high in the first 18 rows next 
to the windbreak, while beyond this protected zone the height was 
only 2^ feet. This luxuriiint growth was still in eridence »t the end 
of tho season, and not only produced more fodder, but bigger and 
heavier ears. The field showed a production of 59 bushels to the 
acre in the protected part and only il biithrf-s in the exposed part. 
The net gain, including the area shaded by the grove, was equiva- 
lent to the yield of a strip twice as wide as the height of the trees, 
which were 38 feet high. The increased yield paid, then, for 'n 
strip 76 feet wide. The windbreak happened to be wider than this, 
but ne^l not have been to afford the same amount of protection. 

With ordinary field crops the farmer may count on a benefit from 
windbreak protection which will make the loss of the area occupied 
by the trees negligible. Under Middre Western conditions a wind- 
break whose width dom not exc«ed two or three tim«e its height 
will more than pay for itself, regardless of the timber which it may 
produce. Farther east the same kind of inflnence and benefit will 
exist, though in V less marked degree,, and a greater direct retu^ 
may be expected from growing the timber for its own value, so that 
the need of even a slight amount of protection should make wind- 
break planting attractive. 

' WHERE AND WHAT TO PLANT. 

In any region the windbreak should be so laid out as to offer the 
greatest resistance to damaging winds and to protect the greatest 
area. This simply m^fins having the bglt or row at right angles to 
tho prevailing winds. 

In most of the Middle West tho principal wind to be feared is the 
drying soutli wind of summer. Where the soil is reasonably moist, 
the Cottonwood belt, extending east and west across the southern 
boundary of the farm, is preeminently the windbreak for this region. 
It may be supplemented by other east-west windbreaks or hedges, 
dividing the farm into lots and fields, and made u]) of mulberry or 
osage orange, green ash, or locust, depending upon the moisture 
of the soil. The Cottonwood windbreak is recommended because it 
so quickly attains great height and produces so much wood for fuel. 
After it has grown, however, it may need underpl anting or side 
planting to fill the gaps in the lower story. Tho underplanting, if 
any, must be done within a few years after the planting of the cotton- 
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■wood. For this purpose green ash or red oak is i*ecominended. On 
the drier situations the main planting mv;st be done vrith some of 
the more droiight-resistsnt specie* whicli do not attiiiu such grftnt 
height. Green mh or locust for the main belt und o«Hge orange for 
the hedge o«n not be excelled. 

In the western pftrt of this region more attention may have to be 
given to vestcrly winds, and the direction of the rows changed. In 
eastern Coloiado, for instance, the windbreak must be planted so as 
to afford protection from the spring winds? from the wee*, whidi or* 
oft»n very datn»ging. 




Flo, 8, — When iiiaturi", cottoiiwootl must be uiiderplantcd It the belt Is to rctaiu Its 



On tlie northern prairies (western ilinnesota and the Dakotas) 
southerly summer winds are not so much felt as the westerlies. Here 
wfedbrei'ks should be mainly nortti-ioutli onts, tltliough some pro- 
tection on both the north and the south sides of the farm may be 
needed. Scotch and Norway pines, Colorado blue spruce, and Black 
Hills spruce are recommended where moisture is sllfllcient for them, 
because they give so much better winter protection than the hard- 
woods. On drier situations western yellow pine may be substituted 
for the Norwaj". 

In the Lake States practically all damaging winds are from the 
west; although the orchard may need just as much protection from 
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thip tHistoi-lj' winds which usiially prewdo iui<l lUTompanj' n stonn. 
Wliite ]iinc is rocomnieiidetl nhovc all ot-hpr specios, because of its 
rapid growth and high timber vidue, which justify its phuiting in 
wid(! belts or groves. The planting of white cednr along the etlfst'S 
of olde-v white-pine belts will gr«*t-ly incrwse tlic «fliei«iiey of the 
existing windbreak. On the i)t)orer soils Norwiiy or Scofeeli pinm 
may be nsed instead of wliit« pint, 

In the Eastern Stflt«s die situation is easentially the stiine ns in 
the I/ake States. White pine niuy he generally used, iind white and 
Xorway sprnees and white cedar may be used in mi.xture or to 
strwigthen the older windbreak on the sideis. 

In the Southwest the choice of species is very limited, luul in typi- 
cally dry situations possibly nothing can Iw nnide to succeed which 
has grcdter vftfu* thftn sagebi-ush in th«! form of hedges jihiced at 
frequent intervids. With a little more moisture the native ever- 
greens, piuon, alligator jnnijier, and cedars ntay be nuide to jjrow. 
With irrij^ation the species used in Urn iC<«htlc Wtirt isndoi^tiHjIy 
he utilized to good ndvantnge. If possible, ttie windbreaks should 
cxtMtd northw(j#t-soiitheast. 

In Ciliflhrnia citrus orchards and othw vnliifl^jlt eraps need pro- 
tection on nil sides. Protection from the northerly " Santa Ana " 
is probably niost wRsentitil to grains and other field crops- For all of 
these purposes Monterey cypi'css, Monterey pine, and euwlypts have 
jiroved very valuable. 

In the Columbia Kiver region of the Northwest. Carolina and 
Lombardy poplnrs and eot-tonwo»d arc very eflicient foi" th* protec- 
tion of orchards and crops against the mountain winds, nsmiUy of 
easterly origin. Plven small willqw.'i have been used to good advnn- 
tage^in checking the drifting of smnd. 

Giro UN D SPACE NECB^ARY. 

The belt of trees forming a windbreak needs the use of a certain 
amount of ground beyond that on which it actually stands. There 
must be space for the roots to spread out in .'icarcb of soil nourish- 
ment and moisture. It should he remembered that the row of trees 
is V productive agent quite ns mnrnti as a row of corn and may need 
ju.st ns much growing space in jiroportion to its height. Some spe- 
cies of trees, of course, spread their roots wider than other.-; and 
need moi-e space. Of tliose commonly planted, nuilberry, lionoy 
locust, and o.sage orange sjiread the farthest in proportion to their 
height, and green ash spreads the least. Cottonwood docs not sjiread 
its roots so far as is generally supposed. 

Cultivation tends to limit the spread of the roots by making more 
moisture availalde near the trees, though deep plowing or cutting 
the roots restricts the r<iot extsrtsion at the «x]i«m»e of the growth 
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of tho trees themselves. On tho other hund, com ^ ;tition between 
trees, where several rows are ])1 anted together, tends to make those 
on the ontside of the belt pH»h their roote favthfjr out into the ope-n 
wronnd. 

The \vidth of the strip of jjround to bo allowed the windbreak 
niftj' 1)« fiffiired a# fromi fwie n-nd onf- fourth to twice the height of 
the trees; for instance, si single row of trees 50 feet hifh should be 
iillowcd u strip of ground from (52 to 100 feet wide, 

DIRECT RETURNS FROM PLANTING. 

In itddition to affordinf^ lirotection to crops and buildings, the 
■windbrealv usually has conside>rable value n.s a source of wood siqiply 
for use on the farm or for sale. 1u the following estimates of the tim- 
ber vahio of various kinds of windbreaks tho acreage on which tho 
figures are based includes not only th** ground actuttlly occupied hy 
the trees l)tit also that which is shaded and sapped. Tlio estimates are 
for annual income i)er acre, discounted at the rate of 4 per cent from 
the final value of tho timber when cut. No allowance is made for 
tho cost of planting. 

Cfittonwood rows and narrow belts planted on fairly moist bottom 
lan«^s yield iin income of from $2.<H to $8.01 par acre, the greatest 
values being obtained by cutting after the ngc of 40 years. Gootl re- 
turns can not be exi^ected from any bnt moist situations. 

Willow plttntwl on thorouglily moist soil yiolds from $4.17 to $1.'>.81 
worth of posts per m'to, the highest values being rf^alized when cut- 
ting is done between the nge.s of 14 and 20 years. When utilized for 
fuel, willow yields ftn income of from 72 cwits t-o $2.78. 

Green ash yields from $2.53 to fft.ril in posts tm the best class of 
f-'oils. and from $1.84 upward on poorer Sfiils. Tt is an excellent 
Hiixiliary kn cottonwoetl, but will imife* ffood grow'th on ranch more 
n n f m'o ni bl e .si t ua t i ons. 

Honey locust is capable of |frowing on dry ground but grows very 
rsiJrfllt '*h««f» th#re is more nioisttu"'?. On dry (f round it prodiK«e 
from $1 to $4.10 worth of posts ]>pr acre; on moist soil from $1.84 to 
$*>.42 per acre. When cut and allowed to make sprout growth it may 
lir(*du(K tvm krgw yiiW*!. 

0.'«^e orange may return as high as $12..')1 per .icre on the best 
soils. Tt.s value on second-class soils is from $^.04 to $11.8r>. Even 
on third und ftuirfrh •laflK iwils it umy i-*tfirtt nn mvlch as $fl pw weft. 
Osage orange not only produces post.s that are hardly exceeded in 
lasting fluidities by those obtained from any other s]>eeies but is capa- 
ble of growinjE on *#ry dry situntions. 

liussian mulberry planted in favnrablo situation-'? usually produces 
a number of rapid-growing shoots from each root, which makes it a 
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highly valuable post producer as well as an almost impenetrable 
windbreak. This species yields a return of from $8 to $30 per acre, 
the largest returns being secured by cutting at about 10 years of age. 
It requires good moisture conditions and is unable to withstand 
severe winter tamperftturss. 

Silver maple returns from 72 cents to $1.54 per acre, the largest 
amounts being obtained from windbreaks about 25 years old. The 
species is used chiefly for fu«l. 

White pine attains its best value only when grown to log size. 
This may be reached in windbreaks in 30 years or n little longer. 
Th« HBinual value of the gi-owtli is t^ont $4 or fTy per ricrt, According 
to the market for the timber. 

Scotch pintf has not as high a value for lumber as white pine; on 
most farms tha fuel valu« is gr#i*tar tl4«n tbe lumber value. This 
tree is capable of producing returns of from $2 to $4 worth of fuel 
per acre on moist soils. A very sandy soil will not hinder its growth. 

Th«ei estimfttes indiCftte th*t it is ftdvisftblc lo tre«t the windbreik 
as an asset and to give it the same care as the other productive agents 
on the farm, so that it may become a source of revenue as well as a 
comfort a^hd » prottction. 



PUBLICATIONS OF THE U. S. DEPARTMENT OF A'GRICULTURE RELATING 

TO mm PLANTING. 

AVAILA»LC Fd» FREE D}STRI»tlTION 9X WIE mVAtttttrnm. 

Forest PliintliiK in Kusteru UuUwl States. (Deimrtiiiuiit Bulletin 103.) 
Trc« I'huitlng on Uurnl Sciiool Grouuds, (Fariiiurs' Bullutlii 134.) 
F»ii»(st«tdon of ^ml Mill* of »s»I)rn!*n and KonsHW. (Forestry Bulletin 121.) 
mrmt PluntlnK in the North Fluttc and South I'hitte rullejs. (Forestry 
Clreiilar im.) 

VM SALE 'df TME SUP^INtENDBNT OF SDCUMBNTB, SOVESNMSNT PRINTING 
©PFICE. WASHINCTON, D. C. 

Forest riiintlng In Eastern NA)rnsku. (Forestry CIrculHr 45.) I'rlue, 5 c«nt8. 
Euculyiits. (Forestry Circular 58. ) Trice, 5 cents. 

Kore.^t Vhmtlng on A'ortliern ]*riiirles. (Forctstry Olrcuifir 145.) I'rJce, 5 i-vnttf, 
Nittive uiiU I'ltinteil Timber of lovvu. (Forestry Olreuiar 154.) Price, 0 cents. 
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